Sequential evaluation of a medical diagnostic test with binary outcomes.
In a study evaluating a medical diagnostic test, human samples are valuable and often costly, therefore prime concerns require termination of the study if the test is evidently inefficient (or efficient) in diagnosis of diseases in order to keep the number of samples as low as possible. In this paper, we propose sequential designs to evaluate the sensitivity and specificity of a diagnostic test. One method allows early stopping if the sensitivity and specificity of a new medical test are both within the level of tolerance. Another method terminates the study if either the sensitivity or the specificity is below the minimally acceptable level. The latter method minimizes the expected sample size when the test does not meet expectations on performance, and illustrates substantial advantage of having smaller expected sample sizes in various two-stage designs compared to the sample sizes of single-stage designs when a diagnostic test is not promising.